The Loma Peguera chromitites are located in the central part of Loma Caribe peridotite in the Cordillera Central of Dominican Republic. The chromitite bodies are hosted in typical mantle peridotites, have small size (less than a few meters across) and show massive textures. Primary chromite composition is Cr-rich (0.74 < Cr# < 0.78) and exhibits systematically high Ti (average value: 0.84 wt% TiO 2 ) and Fe 3+ (average value: 7.82 wt% Fe 2 O 3 ). The total PGE concentrations vary from 1.82 to 2.04 ppm, and show an enrichment in Os + Ir + Ru relative to Rh + Pd + Pt. Among the latter group, a positive anomaly of Pt (249-269 ppb) is present as a result of the appearance of Pt-bearing alloys. The PGM assemblage comprises Ru, Os, Ir and Pt-rich phases, including laurite, irarsite, unknown Ru 3 As 2 , Ru-Os-Ir-Fe oxides, unknown Pt-Ir-Ni-Fe and Ru-Os-Ir-Pt-Fe-Ni alloys, native Ru and Ru-rich Ni-Fe alloy. The Loma Peguera chromitites are rather unusual in chemical composition compared with those commonly occurring in the Moho transition zone or from mantle harzburgites in ophiolites, but bear some similarity to chromitites from Uralian-Alaska-type complex. The Al 2 O 3 and TiO 2 contents of the calculated composition of the melt in equilibrium with the Loma Peguera chromitites are similar to those from island-arc magmas and to some oceanic plateau basalts.
Introduction
Chromitites, in general, are considered as potential targets for platinum-group element (PGE) mineralization. The precious metals occur as microscopic, discrete inclusions of platinum-group minerals (PGM), in most cases enclosed in chromite crystals, and very occasionally within the silicate matrix of the chromitites. The minute grain-size and intricate textures of the PGM are the main reasons for the poor PGE recovery in many of the deposits. Presently, the PGE are recovered economically only from the UG2 chromitite layer of the Bushveld Complex in South Africa. This deposit has surpassed the famous Merensky Reef as the major source of platinum in the world (Cawthorn 1999) . Apart from this economic interest, the mineralogy and genetic aspects of chromian spinel and associated PGM have presented challenges to students of mantle rocks and melting processes.
Recently, during mining activities for nickel, small bodies of chromitites have been found at Loma Peguera, in the central Dominican Republic, hosted in serpentinized peridotites of the Loma Caribe peridotite massif. Nickel-rich laterite is well developed over the serpentinized peridotites, and has been mined for nickel by Falconbridge Dominicana since 1970. In this paper, we report the fi rst data on the composition of the chromian spinel, the concentration of PGE and a description of PGM in the Loma Peguera chromitites.
Refl ected-light and scanning electron microscope investigations of polished sections, combined with quantitative analyses with an electron microprobe, have revealed a complex assemblage of PGM, comprising a few magmatic PGM and a large number of secondary PGM. The composition of the chromian spinel, together with the paragenesis and composition of PGM and their associated minerals, are used to discuss the genetic aspects of the mineralization.
Geological and Petrological Background
Ophiolite-related ultramafi c rocks crop out along the northern margin of the Caribbean Plate (Lewis et tive Caribbean island arc (Maimon-Amina terrane) in Aptian time (Draper et al. 1996 .
The Loma Caribe peridotite is bounded by major faults; no stratigraphic boundaries with other units have been observed. Major faults (shear zones) within the body strike parallel to the northwest trend of the massif and to the foliation (Haldemann et al. 1979; Fig. 1B) . Most of the ultramafi c bodies consist of harzburgite, with clinopyroxene-rich harzburgite and small amounts of lherzolite. These ultramafi c rocks, which are about from Bowin (1966) and Escuder-Viruete et al. (2002) . B) Geological sketch-map of south-central part of the Loma Caribe peridotite showing the location of the Loma Peguera area, modifi ed from Haldemann et al. (1979) .
20-30% serpentinized, make up about 50-60% of the outcrop; the remainder consists mainly of serpentinite with talc (Fig. 1B) . Small masses of dunite within harzburgite have been mapped and are particularly concentrated in the Loma Peguera area, where the main concentration of the chromitites has been found (Fig. 1B) . These bodies of dunite were considered to be dikes by Haldemann et al. (1979) . Although it is diffi cult to determine their shape in detail, the masses of dunite are small and discontinuous. Most are lensoid or tabular. The larger bodies are 500 m in length, but many measure no more than 10 m across. Their contacts with harzburgite are mainly irregular. Thus they are probably the same as the small irregular "patches" of dunite reported from the mantle section in many ophiolites (Nicolas 1989) . Most of the dunite bodies are highly serpentinized, but reasonably fresh dunite with only minor serpentine can be found. The peridotites typically show porphyroclastic and coarse-grained granoblastic textures, with orthopyroxene crystals strongly deformed (Lewis & Jiménez 1991 , Lewis et al. 2005 . The Cr/(Cr + Al) value of accessory chromian spinel varies from 0.30 in lherzolite to 0.88 in dunite. These large compositional variations indicate the occurrence of peridotites with very different histories of melting (Lewis et al. 2005) . Harzburgite and dunite have homogeneous HREE contents and are characterized by relatively fl at LREE and a steep HREE fractionated segment. These patterns are similar to those of depleted peridotite from ophiolite in eastern Cuba (Proenza et al. 1999 , Marchesi et al. 2006 , and to those of peridotite from the Izu-Bonin-Mariana forearc (Parkinson & Pearce 1998) . They have been interpreted to result from partial melting and mantle interaction with ascending melts at a suprasubduction zone (Lewis et al. 2005) . In contrast, the lherzolites from Loma Caribe peridotite are enriched in MREE and HREE compared to the harzburgite and dunite. The REE patterns have low LREE/MREE and MREE/HREE values consistent with partial melting in the garnet peridotite facies (Lewis et al. 2005) . According to these authors, the upper mantle rocks present in Loma Caribe peridotite probably include rocks from the suboceanic mantle, including mantle underneath the oceanic ridge, oceanic plateau and island arc.
Sample Location and Analytical Techniques
The chromitite samples analyzed are from the area now largely mined out south of the Falcondo plant at Loma Peguera (Fig. 1B) , and were collected from four outcrops. Petrographic studies as well as analyses of chromian spinel, silicate and PGM were performed on 10 polished thin sections and 22 polished sections.
The analyses of the chromian spinel and silicate were done with a four-channel CAMECA SX50 electron microprobe at the Serveis Cientifi cotècnics of the Universitat de Barcelona. Mineral compositions were obtained by analyzing several grains in each section. The analytical conditions were: accelerating voltage 20 kV, beam current 20 nA, beam diameter 2 m, and a counting time of 10 seconds per element. Calibrations were performed using natural and synthetic reference materials: chromite (Cr, Al, Fe), periclase (Mg), rhodonite (Mn), rutile (Ti), NiO (Ni) and metallic V. The proportion of Fe 3+ in chromian spinel was calculated assuming stoichiometry. Selected analytical results for chromian spinel from the chromitites are listed in Table 1 , and for accessory chromian spinel from associated peridotite samples in Table 2 .
Two samples of chromitite were analyzed for platinum-group elements (PGE) and Au in the Genalysis Laboratory Services Pty. Ltd. at Maddington, Western Australia. The samples were analyzed by inductively coupled plasma -mass spectrometry (ICP-MS) after concentration with nickel sulfi de fi re-assay collection. Detection limits were 1 ppb for Rh, and 2 ppb for Os, Ir, Ru, Pt, Pd, and 5 ppb for Au. Gold is below detection limits in all the analyzed samples. Analytical results are listed in Table 3 .
The PGM were fi rst located on 22 polished sections (about 3 cm 2 each) using an optical microscope. They were then investigated by electron microscopy and by electron-microprobe analysis. The SEM images were obtained with a Philips XL-40 scanning electron microscope at the Inter-department Instrumental Center (CIGS) of the University of Modena and Reggio Emilia, with an accelerating voltage of 20-30 kV and a beam current of 2-10 nA. Quantitative analyses of the PGM were performed at the Department of Earth Sciences, University of Modena and Reggio Emilia, using an ARL-SEMQ electron microprobe operated in WDS mode at an accelerating voltage of 15-25 kV and a beam current of 15-20 nA, with a beam diameter of about 1 m. On-line ZAF data-reduction and automatic correction for the interferences FeK␤-CoK␣, Ru-Rh, Ir-Cu, and Rh-Pd were performed using the Probe software package (version 1996) by J. Donovan. The X-ray K␣ lines were used for S, Cr, Fe, Ni, and Cu, L␣ lines for Ir, Ru, Rh, Pt, Pd, and As, and M␣ line for Os. Pure metals were used as standards for the PGE, natural chromite for Cr and synthetic NiAs, FeS 2 and CuFeS 2 for Ni, Fe, Cu, S, and As. The interferences Ru-Rh, Ir-Cu, and Ru-Pd were automatically corrected on-line. Representative results of the analyses of the PGM, base-metal sulfi des and alloys are listed in Table 4 .
The Loma Peguera Chromitites

Mode of occurrence and petrography
The chromitite bodies at Loma Peguera occur as discontinuous lenses or pods surrounded by variably thick serpentinites mainly derived from dunite. The largest body found, now removed by the mining operations, measured 6 m across, but most have a small size, measuring <1 m in thickness and <10 m in length (Figs. 2A, B, C, D) . Some of the chromitite bodies studied seem to be stretched out parallel to the mantle tectonite fabric in the enclosing peridotites, and this has resulted in boudinage structures (Fig. 2C) . In one area, a series of parallel and cross-cutting faults have segmented and displaced the lenses of chromitite (Fig. 2D ). Irrespective of limited outcrops, all chromitite bodies at Loma Peguera occur within a peridotite tectonite, and have a lens-like shape with limited lateral extent. In this respect, according to the classifi cation of Thayer (1964) , the Loma Peguera chromitite shows a similarity to podiform (ophiolitic) chromite deposits.
All samples of chromitite show typically massive textures (>95 vol.% chromian spinel), and are composed of large (3-7 mm in diameter) anhedral crystals of chromian spinel (Fig. 2E ). In general, intense fracturing is observed in practically all chromitite samples. However, chromian spinel crystals are homogeneous in thin section (Fig. 2F) , and chemical zoning is limited to the development of a thin rim of ferrian chromite, along grain boundaries and cracks.
No primary silicate minerals are preserved in the matrix of any of the chromitite samples studied. Interstitial minerals are mainly chlorite (clinochlore with up to 3.1 wt% of Cr 2 O 3 ) and minor serpentine, accompanied by pentlandite, and Fe-Ni alloy as accessories. Chlorite and serpentine also occur as inclusions in the grains of chromian spinel.
Composition of the chromian spinel
The chromitite samples analyzed in this work preserve unaltered chromite in the cores of grains. Their SiO 2 contents are invariably low (<0.2 wt%) and unrelated to the contents of the other major oxides. Only those compositions obtained in these unaltered cores have been considered in the interpretation of the primary chromian spinel, and used for petrogenetic indications. For convenience, the chromian spinel in the chromitite and dunite will be referred to as chromite, that in harzburgite will be referred to as magnesiochromite, and that in lherzolite will be referred to as spinel (Fig. 3A) . (Table 1) . NiO contents are relatively high (up to 0.5 wt%, and on average, 0.3 wt%) compared to those in typical podiform chromitites where data are available (<0.3 wt%, e.g., Lorand & Ceuleneer 1989) .
On a Cr# versus Mg# diagram (Fig. 3A) , chromite samples from the Loma Peguera chromitites overlap with the fi elds of chromite from stratiform complexes and Cr-rich ophiolitic chromite. However, the Loma Peguera chromite is slightly higher in Cr# and is lower in Mg# compared with Cr-rich chromitites from the eastern Cuba ophiolite (Fig. 3A , Proenza et al. 1999) . In the Cr# versus TiO 2 plot (Fig. 3B) , the chromite compositions at Loma Peguera plot outside the fi elds defi ned by eastern Cuba podiform chromitites (Proenza et al. 1999) , as well as by chromian spinel in boninites and mid-oceanic-ridge basalts (MORB) (Arai 1992) .
Compositions of Loma Peguera chromitite samples differ from high-Cr, low-Ti podiform chromitites hosted in the mantle section of ophiolitic complexes. The compilation of spinel from ophiolitic chromitites by Barnes & Roeder (2001, their Figs. 5 and 6) shows no data points comparable with those of the Loma Peguera chromitites. To the best of our knowledge, chromite compositions comparable with those of the Loma Peguera chromitites have not been previously reported from podiform chromitites found in the Moho Transition Zone (MTZ) and mantle tectonites of ophiolitic complexes.
On the other hand, the accessory chromian spinel from associated peridotites is compositionally distinct from that of chromitites (Figs. 3A, B) . Chromian spinel from dunites at Loma Peguera has a higher Cr# (0.86-0.88) compared with that of the chromitites, but shows a lower Mg# (0.31-0.39) and TiO 2 contents (<0.13 wt%). Chromian spinel from the associated for chromian spinel in the Loma Peguera chromitites and their associated peridotites. The fi elds labeled "podiform" and "stratiform" are after Irvine (1967) and Leblanc & Nicolas (1992) , respectively. Boninitic and MORB fi elds were defi ned by Arai (1992) . The fi elds defi ned by chromitites from the eastern Cuba ophiolite, after Proenza et al. (1999) , are shown for comparison.
harzburgites has a lower Cr# (0.65-0.69), TiO 2 contents (<0.1 wt%) and similar Mg# (0.48-0.50) than that found in the chromitites. Chromian spinel in the lherzolites shows a lower Cr# (0.32-0.41), TiO 2 contents (<0.1 wt%) and higher Mg# (0.58-0.80), and thus corresponds to magnesiochromite.
Levels of PGE Concentration
The Loma Peguera chromitites are characterized by high concentrations of the PGE, with the total PGE content for each of the two samples ranging between 1.82 to 2.04 ppm (Table 3 ). Also listed in Table 3 are the anomaly values for Ir, Ru, Rh and Pt calculated from the formula given by Garuti et al. (1997a) using the C1 chondrite values instead of the primitive mantle. Chondrite-normalized patterns of distribution are presented in Figure 4 , and compared with those obtained for chromitites hosted in the ophiolitic mantle. The general trend resembles that of mantle-hosted ophiolitic chromitites, being characterized by an enrichment in the Os + Ir + Ru (IPGE) relative to Rh + Pd + Pt (PPGE), which causes a negative slope between IPGE and PPGE. However, the Loma Peguera chromitites display a general enrichment in all the PGE, except for Pd, with Os, Ir, Ru poorly fractionated, forming a relatively fl at pattern. Only Ru shows a very weak positive anomaly (1.12-1.15). Among the PPGE, a positive anomaly of Pt (7.77-8.35 ) is present, whereas Rh displays a negative anomaly (0.63-0.66).
Mineralogy of the PGE
Platinum-group minerals were found in 14 polished sections of chromitite, with an average frequency of about two grains per square centimeter. Generally, they are less than 10 m in size and consist of Ru, Os, Ir and Pt phases. On the basis of textural position, paragenesis and composition, the PGM can be divided into two categories. 1) The primary PGM, formed at the hightemperature magmatic stage before and during the crystallization of chromite, consist only of laurite, irarsite, and an unknown PGM corresponding to the formula Ru 3 As 2 (Fig. 5, Table 4 ). 2) The secondary PGM, probably formed at a relatively low temperature during some postmagmatic event, consist of Ru-Os-Ir-Fe oxides, unknown Pt-Ir-Fe-Ni and Ru-Os-Ir-Pt-Fe-Ni alloys, native Ru and Ru-rich Ni-Fe alloy (Figs. 6, 7 , Table 4 ).
The assemblages and composition of primary PGM
Only three grains, two of laurite and an unknown Ru arsenide (Ru 3 As 2 ), are tentatively classifi ed as magmatic PGM in the Loma Peguera chromitites (Fig. 5) . They occur enclosed in fresh chromite and, although they are in contact with chlorite and Ru-Os-Ir-Fe oxide, their shape and composition suggest a primary origin. Laurite forms a single-phase grain (Fig. 5A) , or it occurs associated with irarsite (Fig. 5B) . The composition of the primary laurite (Fig. 8, Table 4 ), in terms of Ru-Os-Ir, is similar to that of most of the magmatic laurite (Garuti et al. 1999a , b, Zaccarini et al. 2004 , Gervilla et al. 2005 , containing Os and Ir in solid solution, up to 16.44 wt% and 13.09 wt%, respectively. However, the composition of the Loma Peguera laurite is not consistent with the alteration trend proposed for the secondary laurite associated with the Tehuitzingo chromitites in Mexico . These authors showed that the altered laurite is typically depleted in Os, and tends to plot toward the composition of the pure Ru-end member. One polygonal grain (about 5 m in size), corresponding to the formula Ru 3 As 2 (Fig.  5C, Table 4 ), has been found in contact with chlorite and a Ru-Os-Ir-Fe oxide. The Ru arsenide is white in color, possibly cubic, and displays a sharp extinction. To the best of our knowledge, this mineral potentially represents a new mineral species, but the grain is too small to characterize. Gauthier et al. (1990) , Kojonen et al. (2003) , McElduff & Stumpfl (1990) , Proenza et al. (1999 Proenza et al. ( , 2004 and Zhou et al. (1998) . Data for Alaskan-type complexes of the Urals are from .
The assemblages and composition of secondary PGM
Most of the PGM discovered in Loma Peguera chromitites are secondary, and they occur in the chromite along fi ssures and cracks, along which ferrian chromite and chlorite are developed (Fig. 6 ). More rarely, they are found in the chlorite-dominant matrix of the chromitite. The secondary PGM are characterized by an irregular shape, rugged surface and high porosity (Fig. 6) . In some cases, the PGM grains consist of two phases intimately intergrown, one containing an oxide and the other composed of a sulfi de or a PGE alloy (Figs. 6A,  C) . The Ru-Os-Ir-Fe oxides are the most abundant PGM in the Loma Peguera chromitites. They display optical properties and compositions similar to the PGM oxides reported in the Vourinos and Nurali chromitites, located in Greece and Urals, respectively (Garuti & Zaccarini 1997 , Garuti et al. 1997b ). Electron-microprobe data (at.%) plotted in Figure 8 reveal that the compositions of the Ru-Os-Ir-Fe oxides are very similar to those of sulfi des of the laurite-erlichmanite series. As a consequence, their chemical compositions in terms of Ru-Os-Ir proportions strongly suggest an origin of these oxides by a progressive desulfuration and further oxidation of primary laurite, as shown in Figure 8 . The texture of these grains indicates that the oxide represents a late replacement of the former phases, mainly laurite (Fig. 6C) . The desulfuration process is also supported by the fi nding of numerous grains of pentlandite rimmed by awaruite, associated with serpentine (Fig. 7A) . A grain of awaruite, found in contact with serpentine and ferrian chromite, contains small spots of native Ru (Fig. 7B) . Several secondary alloys containing base metals (BM) and PGE in various proportions have also been analyzed. These alloys are characterized by a wide range of composition and cannot be unambiguously ascribed to any known phase. Their compositions, plotted as atomic % in the Os + Ir + Ru -Pt + (Rh + Pd) -Fe + Ni diagram (Fig. 9) , show that in most cases, these alloys are not PGM sensu stricto, but should more correctly be classifi ed as PGEbearing BM alloys (Fig. 9) . They contain substantial amounts of (Table 4) .
Discussion
Chromite composition and origin of the Loma Peguera chromitites
The chromite composition of the Loma Peguera chromitites is characterized by relatively high content of Cr 2 O 3 , Fe 2 O 3 , and TiO 2 . This chemical composition is clearly different from typical podiform (ophiolitic) chromitite recorded in the literature (Figs. 10A, B) . Chromite in small podiform deposits with high Cr# (0.62-0.85) and ferric iron contents (up to 8.95 wt% of Fe 2 O 3 ) have been described in ultrabasic rocks from the Bragança massif (Portugal), and were interpreted as having crystallized in the upper few kilometers of the magmatic arc mantle (Bridges et al. 1995) . Nevertheless, the Bragança chromitites show low TiO 2 content (<0.24 wt%). Chromite from ophiolites usually contains less than 0.3 wt% TiO 2 (e.g., Leblanc & Nicolas 1992 , Zhou & Bai 1992 . The high TiO 2 content (~0.45 wt%) in chromite from podiform deposits is invariably associated systematically with Al-rich chromite, never with Cr-rich chromite as in the Loma Peguera chromitite (Zhou & Bai 1992 , Melcher et al. 1997 , Proenza et al. 1999 . In contrast, the chromite compositions in the Loma Peguera chromitites overlap with those of UralianAlaskan-type complexes (Figs. 10A, B) . Bodies of chromitite of the Uralian-Alaskan type are small in size, and consist of centimetric segregations, schlieren, and lenses up to some meters in size . However, the Uralian-Alaskan type represents concentrations of chromite in high-level (crustal section) concentrically zoned intrusions within the magmatic arc (Nixon et al. 1990 , Garuti et al. 1997a , whereas the Loma Peguera chromitites are hosted in typical mantle peridotites. Kamenetsky et al. (2001) confirmed that abundances of Al 2 O 3 and TiO 2 in magmatic spinel are mainly controlled by concentrations of these oxides in the parental melts, and suggested the use of an Al 2 O 3 versus TiO 2 diagram to discriminate among different magma-types, their tectonic setting and mantle sources. Chromite samples from Loma Peguera chromitites have Al 2 O 3 and TiO 2 contents similar to those from Alaska-type complexes and island-arc series (Fig. 10C) . Specifi cally they have compositions similar to spinel in picritic arc lavas from Vanuatu (Eggins 1993 ). We calculated the Al 2 O 3 and TiO 2 contents of the parental melts in equilibrium with the Loma Peguera chromitites using (Al 2 O 3 ) spinel versus (Al 2 O 3 ) melt and (TiO 2 ) spinel versus (TiO 2 ) melt systematic relationship in low-Al spinels (Kamenetsky et al. 2001) . The results indicate that the melt had low Al contents (~10 wt% Al 2 O 3 ) and relatively high Ti contents (0.7-1.1 wt% TiO 2 ). These values suggest derivation from high-Mg melts or an evolution toward higher-Ti tholeiitic or calc-alkaline compositions (e.g., Tesalina et al. 2003) , compared to the Cr-rich chromitites in an ophiolitic mantle, formed from Ti-depleted boninites (Zhou & Robinson 1997 , Melcher et al. 1997 , Proenza et al. 1999 .
In addition, the composition of chromite from the Loma Peguera chromitites is close to that reported for chromian spinel from some oceanic plateau basalts (Fig. 10C ). For example, spinel from Hole 462A (Nauru Basin Oceanic Plateau, southwestern Pacifi c) is characterized by a Cr# range from 0.54 to 0.73, TiO 2 from 0.5 to 0.8 wt%, and Fe 2 O 3 from 6 to 9 wt% (Tokuyama & Batiza 1981) . Spinel compositions from the Nauru Plateau basalts were not included in the compilation of basalt from Large Igneous Provinces (LIP) by Kamenetsky et al. (2001) , as they plot in a separate fi eld in Figure 10C . The genesis of Loma Peguera chromitite is still a matter of debate, and the results of this study do not lead to a conclusive answer. As pointed out above, and summarized in Figure 10 , the Loma Peguera chromitites are different in spinel composition from ordinary ophiolitic chromitite, but they are hosted by ophiolitic mantle tectonite. The mechanism of chromite crystallization to form large volumes of chromitite in ophiolitic mantle rocks is controversial (e.g., Paktunc 1990 , Zhou & Robinson 1997 . However, the most recent interpretations as to the genesis of Cr-rich chromitite in ophiolitic complexes point to a suprasubduction zone setting for the formation of podiform chromitites; they form by peridotite -melt reaction within conduits in the upper mantle (Arai & Yurimoto 1995 , Zhou & Robinson 1997 , Melcher et al. 1997 , Proenza et al. 1999 . Thus, tentatively, we suggest two possibilities to explain the "exotic" composition of Loma Peguera chromitites: 1) They result from interaction between a heterogeneous oceanic mantle (Loma Caribe peridotite) and Cretaceous island-arc-derived melts. Chromian spinel in island-arc environments shows a signifi cant variation in TiO 2 content (Kamenetsky et al. 2001) . The relatively high TiO 2 content of Loma Peguera chromite was possibly due to the evolved character of the melt involved.
2) They are a product of crystallization during percolation of magmas, from the Duarte or other plume, through a deep portion of suboceanic mantle (Loma Caribe peridotite). This hypothesis is consistent with the fact that Duarte-Complex-like mafi c dykes cut the Loma Caribe peridotite (Escuder-Viruete et al. 2006) . Geochemical data show that the Duarte Complex includes high-Ti picrites, low-Ti, high-Mg basalts, and primitive high-Mg basalts, interlayered in the lowermost levels. These rocks are high in Cr (1050-1375 ppm) and Ni (375-850 ppm). On the other hand, restites for oceanic plateau basalt are peridotite containing chromian spinel with Cr# around 0.8 (Arai 1994) , similar to dunites associated with Loma Peguera chromitites (Fig. 3A) . If this hypothesis is viable, the Loma Peguera chromitite represents the fi rst example of chromitite formed in a suboceanic upper mantle affected by a mantle plume.
These tectonic scenarios are consistent with the proposed origin and tectonic evolution of the Median belt ophiolite in the Dominican Republic (Draper et al. 1996) . According to these authors, the ophiolite may consist of either 1) a suprasubduction-zone body, stratigraphically underlying the Maimon Formation (island-arc tholeiite), or 2) an association of the Loma Caribe peridotite with the metabasalts of the E-MORB Duarte complex, which has compositions comparable with those found on an oceanic plateau, related to a mantle plume.
Signifi cance of the Pt-rich PGM assemblage
The PGE pattern of the Loma Peguera chromitites, in general, is similar to that of the chromitites hosted in the mantle sequence of the ophiolites, showing an enrichment in Os + Ir + Ru relative to Rh + Pd + Pt, which causes a negative slope between the IPGE and the PPGE. However, the total PGE concentrations are relatively high (up to more than 2 ppm) compared to the values generally reported for ophiolitic chromitites (generally less than 0.3 ppm). Furthermore, the Loma Peguera chromitites display a Pt anomaly with respect to Rh and Pd. Consistent with the high PGE concentration, the PGM are rather abundant in the Loma Peguera chromitites, and they comprise specifi c phases of Os-Ir-Ru, as typical for ophiolitic chromitites, accompanied by abundant Pt-bearing alloys, a feature of Alaskan-type chromitites . The anomalous behavior of Pt is due to the stabilization of Pt-bearing alloys, whereas specifi c minerals of Rh and Pd were not found.
Platinum-bearing alloys, as found at Loma Peguera, are uncommon in ophiolitic chromitites elsewhere. Platinum-Fe-Ni alloys have been described by Corrivaux & Lafl amme (1990) in PGE-rich chromitites from the Thetford Mines ophiolite complex, by Pedersen et al. (1993) in PGE-enriched chromitites within the mantle tectonite from the Leka ophiolite complex, and by Malitch et al. (2003) in banded chromitites from the Kraubath ophiolitic massif in Austria. Also, Prichard et al. (1994) reported undetermined Pt-bearing alloys from serpentinized and weathered chromite-rich rocks from Shetland, Scotland. Recently, they have been recorded from other PGE-rich chromitites such as in the Nurali complex, southern Urals (Zaccarini et al. 2004) . Nevertheless, the Pt-Fe-Ni alloys described by these authors are Ir-poor and have higher Cu and Pd contents than those of the Loma Peguera chromitites.
Textural evidence and paragenetic assemblages indicate that the Pt-bearing alloys found in the Loma Peguera chromitites formed at a late stage after fracturing of chromite, probably associated with oxidation of chromite and the formation of chlorite. Usually, secondary PGM alloys are interpreted as resulting from The boundaries between stratiform and podiform chromitites are from Arai et al. (2004) and Ferrario & Garuti (1987) . Field of chromitite composition from Ural-Alaskan chromitites according to Garuti et al. (2005) . C) Comparison of TiO 2 (wt%) and Al 2 O 3 (wt%) contents in chromite from Loma Peguera with compositions of chromian spinel in volcanic and plutonic complexes from various geotectonic settings: Nauru basin and Manihiki oceanic plateaus after Tokuyama & Batiza (1981) , Shcheka (1981) and Clague (1976) . Data on Alaskan-type complexes are from the compilation of Batanova et al. (2005) . Data on continental fl ood basalt (CFB), ocean island basalts (OIB), mid-ocean-ridge basalts (MORB), and island-arc series are from Kamenetsky et al. (2001) .
the removal of sulfur during serpentinization (Stockman & Hlava 1984 , Garuti & Zaccarini 1997 . However, all our analyzed Pt-bearing alloy grains are sulfur-free, suggesting complete desulfuration or the possibility that they were not generated by a desulfuration process. On the other hand, we note that PGM-bearing assemblages are Sb-and Te-free, elements usually interpreted to be introduced during the alteration of the primary minerals (Prichard et al. 1994) . Thus, we do not believe that Pt was added to the chromitite from an external source during hydrothermal alteration. We suggest that the Pt-bearing alloys from Loma Peguera may represent the product of alteration of pre-existing Pt-Fe-Ni alloys, originally included in the chromite grains. They probably formed by reaction with hydrothermal fl uids responsible for the oxidation of chromite and the formation of chlorite, and involving both in situ alteration of primary PGM and directed deposition from hydrothermal solutions.
Although it is difficult to determine the extent of PGE mobilization on the basis of mineralogical observations, the data presented here suggest that the alteration processes that affected the primary PGM in the Loma Peguera chromitites induced the redistribution of PGE on a small scale only. As a consequence, these secondary processes modifi ed the primary PGM assemblage without changing the whole-rock concentration of the PGE.
